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[0 0 0 1] 
[0 0 0 2] 

J6iu r^yrn. #«bu «mns»», st^K. *t«> ask, -eo 

[0 0 0 3] 

fc*<B^£IR&&OH3&#£* | b*i-'^*o Wx.tf, tt^W ( Bacillus subtil is ) Marb 
urg No.l68**e*<0»C«±«^Wt LT£^o^& £®i£> 5» *.fc«&4MM*fc:l£fc 

[0 0 0 4] 

[■^^^HItf] 

[*W5&*»ft t J: n t -t z mm] 

[0 0 0 5] 
[0 0 0 6] 

£^ K^litC, li^iillt Uffl^/:v;p h - ^OlMi:14t^5E 

<Dm&^ximm&<ttiz.mmir ^±^hm^xit^^ti^tz^ urn 
^•/^ vz*kmLtzWi&^, * <D*kmmm v&x it^m^tm ts£$tLxfa±-?z>ztz 

JILttJ l^tZo 
[0 0 0 7] 

[S&§8 *>£&*] 

[0 0 0 8] 

ffiiE*i# 2004-3113538 



#H 2003-379114 



2/ 



[0 0 0 9] , e . 

^§&HJKj3V>-t, ymW,n^^^&W,M<7)Wl-^t. Lipman-Pearson^ (Scienc 
e 227, 1435, (1985)) K X o Tfh^$ *t*o iV)*#6*J^{is IfeWlV7^x 
7 Genetyx-Win (V7h-)x7ll) ©*tny- fi?^f (Search homo logy) "/n Jfy&it 
ffiv>"C, Unit size to compare (ktup) £2 t LTfPMft fcfr 9 £ t K X 9#m$tL^> 0 

;V^( Bacillus )»^^. ^nx ( Clostridium) j£v>«^§^W 

bti ^k'^frxmmmmz m*-. Attain <b*£$*u afcT-i 

B n nffl. E*.8./B. ^ttp°pffl. ifc&#Jffl> i&MSffls B«lfflfi:t™*f*^ 

ja^ioLafeT'O**. Nature, 390, 249-256, (1997) "C 

JAFAN: Japan Functional Analysis Network for Bacillussubtilis (BS0RF D 
B)tM V9 — %v Y&ffl (http://bacillus.genome.ad.jpA 2003^6 J!17B K$r)£*L*: 

[0 0 14] 
[^1] 









glvC 


BG11848 




glvR 


BG11847 





tt*Kflfc*v>-C7 0%JBU:, «FiL<tt80%a±, £ «5 »* L < 9 0 96J2LL, S 
|C»SLO*9 5%J6Lt> t<t±9 8%J3Lh©ra-tt**+*. 

l < tt/<^***ffl«©ft*«>ae?-«^ * i ^w*©afe?-cffia-r safest 

»47^7*iy-^^>B!«l«7^7*b?^7x7-^rA (PT 
S J Mol. Microbiol. Biotechnol., 4, 37, (2002)) KM* SlfeiFtfeJo i «9 

L < P T S h -^#*KJ«aa»*IICB* n - Ki-^givca^. s^givcafc 
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PTSCJ:*^ h-X<0jfflfl&rt^<&fl!tO&*fcW^ ptsH (BG10200) ^ ptslifi 
f*J- OSG10201) ©BW-fettfelLTV**^ til* 2 jte-7 -t^tfuta+^nvoSWC* 
«ftW«afe^-C*4gl^Jie^ (BG12593) - * « ^ 

imm&fc^oftwmmz&tt wwaiw * ft v*kmww> d n A®rJt^£PCR# 

(Hoi. Gen. Genet., 223, 268 (1990)*) , tH^SW^ttiKioT, * 
[0 0 2 2] 

DXT «t >5 S O E (splicing by overlap extension) -PCRfe (Gene, 77, 
61 (1989)) cJ:oTP***L*W*fflDNAWfr*fflv^-a*«tt»cl:*«IKt*tt 

Kwrum-rz*** *»WK»»t*»e^w»**ttTfi»cR36**t* %o-t?»±ftv». 

[0 0 2 3] 

*^-effiv^aiIK?fflDNA»f>tt±, BUK?W*a^ : J L ^-t«t* i **'*"*«'0- 2~3_k 
bKfM-t, flt<Tiftt:: 2-3 kbKfJtOH^ HWSm^-^-afK^ 
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a ±WLMfroTmifcmmMM&^-*-i&<tt<7)±.ffi>mi o~3 o^Mttmn, &k 
T**fit©±**»ptt«*iim^-*-Jtfe?-fl!)Tat«i o~3 ots^ie?iJMn$ 

*LS»i:ff'f>U/i , /5'f (mi) o 

[0 0 2 4] 

— tTSEifM'^ riSL^y 71' — C 2SBCPCR ifcCioT, _h«£gn\n 

Do 

[0025] _ .^^v 

tf^2^^L^7 p 7>f^--by M:3l^&»aDNA*fflv^ Pyrobest DNA*''J^- 
9— if iifC-^PCRfflit^rHftfflwt, (PCR Protocols. C 

urrent Methods and Applications, Edited by B.A.White, Humana Press, pp251 (1993) 
.Gene, 77, 61, (1989)30 IzmZtL&mUKD&ftK i *) S 0 E- P'C RSrfi 1 n - t \Z X 
oT> ^S^^fU tffl D N Ai)t^# f> tl^ o 
[0 0 2 6] 

& < l r# <b ttfcBU ifflDNAiit^, 3 > e ^ > > fe^f ^ J: o rffliart tixt a fc 

x. c . i &mfc=FTb s mmw&3kisfr ma* u fcania * mnm^ - * - c «t & a*? c 
iot^n^^^ (mi) o bp*>. *2^L/s^9-f^— tfhtffl^ti 

[0 0 2 7] 
[0 0 2 8] 

Hffi»3!toaiiaitCt±, BMt«7G#3* (Oxidoreductase) > JEW* (Transferase) . 

(Hydrolase) , fiftgitSIf (Lyase), Htttt@£li (Isomerase) , #j£S£« ( 
Ligase/Synthetase) m*&ttl%>&: ffiett-b*9-*, «-T3?~tf, ^ T T- 

^ouoTit^B^roa^f-^if^ttSo #«tim*##**<0#* (bioc 

hem. J., 280, 309 (1991)) «t»T7 r 5 V - 5 K;*"** * * 9 *T~*>^ 

i2^iJ## 2 xii 4 x~m § ft & 7 5 y mie^J a» $> £ z ^f^^lilft*© 7 * * u * * ? 

7-7 5 V HMBW 7>U* V**?-*i&$*f hfi, 2 b Kit, if7 5yl^Jt 

7 0% UIL(li80%, <£ 9 0S L< 14 9 0 %JBLt. S K# £ U < ti 9 5 %&±, 

*o H— ft 
[0 0 2 9] 
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****** **m*= ************ Mm ' y 

7# (FERM BP-7875) , KSM-64» (FERM BP-2886) ft*0*A.9-**feJk 

i QJMtneiiB&l** 1 *S*it**MW«>**»* 1 ~ 6 5 9 ©«*52- ™ 
» 3 -CSS S *t4 tt»ESi* ***** - 4?«e?0««tt 1 -6 9 6 KJU 

± 1 L <li9 5 %JSL±. L < tt 9 8 %H±OBH«#t*»llJ 

I 0 0 3 3 1 

JftT^f ttW^MlsCaW (BG11848) **V>li. gh»fiBf (BG11847) 
[0 0 3 5] 

OnR, ^glvC-B/CmFtglvC-BR^^^^v-fy h *J§V*T* ^ 
±«KB»i"*0. 5 k biff* (A) , RlTTil^it* 0 5 k b ^ BU^ 
*W»Lfc. KpClM (J. Bacteriol. 150 (2), 815 (1982)) *»St 

L, ^2^t^glvC-VCmFfcglvC-B/CmR-/7^^-J^ ^^"5; f n * A 7 *r = 

-JHMEtfS****0. 9kbBJr* (C) «»^^;J*^ b A) qn ( ? ) p ( 
cR^iHao-c, 3®r>t* (a) (O (b) i' i 

kboDNAifft-wfc (bi#») = -^ DNA ^!5 v ;T^«i^h?^i?^ 
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[0 0 3 6] 
1^2] 









glvC-AF 


AAATGCGCAAAAGATATGCGC 


5 


glvC-A/CmR 


CTAATGGGTGCTTTAGTTGCTGATACCGACGATAATGCC 


6 


glvC-B/CmF 


CTGCCCCGTTAGTTGAAGAGACTGCCCTCCTTTTCGG 


7 


glvC-BR 


CGCAAACTCATAAAAATCATATTT 


8 


glvC-A/CmF 


CAACTAAAGCACCCATTAGTTCAACA 


9 


glvC-B/CmR 


CTTCAACTAACGGGGCAGGTTAGTGAC 


10 


crl vR-AF 


CAGATGATATGGTGAAAAAATCAAATCCG 


11 


glvR-A/CmR 


GTTATCCGCTCACAATTCCGAGCTGCATATCAGATCCC 




glvR-B/CmF 


CGTCGTGACTGGGAAAACTGTTGATTACAAAGAGGCAG 


13 


glvR-BR 


CCATCGGCCAAATATAAGACACAGCCAACGC 


14 


glvR-A/CmF 


GAATTGTGAGCGGATAAC 


15 


glvR-B/CmR 


GTTTTCCCAGTCACGACG 


16 


glcT-AF 


ATAATGCCCGCTTCCCAACC 


17 


glcT-A/CmR 


GTTATCCGCTCACAATTCCGATCCTCAGCTCCTTTGTC 


18 


glcT-B/CmF 


CGTCGTGACTGGGAAAACTCATCTGATACCGATTAACC 


19 


glcT-BR 


CAACTGAATCCGAAGGAATG 


1 20 



[0 0 3 7] 

*22«lkWM», m2H^t^glvR-AFtglvR-A/CmR. RlFglvHAtf fcgl«»*f 

4 (J. Bacteriol. 150 (2), 815 (1982)) ^n?A7x = 3 - *iHt*fc* * TV * - 
FoUC 1 8MbaI-BamHI»:#ALmi7"7^ KpCBB31**IU 
L *2lW^^^-t^ gWR-A/CmFS.^glvR-B/CmR^ffi V^T ^ n ? A 7 x - a 
-Wttat*=P*#*0. 9kb®r* (O *WRLfc. #e»*tfc (A) < B) ( 

CR^HtCi^, 3lf)t* (A) (O (B) <&*fc***kttf**. 2 . 2 
kbODNAIffrtHfc (H1#W0 o C:ODNAifr^t3>bf/>*U tt 
ffl 6 8*©»«****rv*, ^ D9A:7jl ^-tH tf ^?52Sf P?pr 

*Lfc7Tfc, IW|«^glcT-AFtglcT-VCmR, ^t>gclT-B/CmFtglc^BR^# ^illll 
[0 0 3 8] 
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* x^- (BaciUus sp.) KSM-S 2 3 7*fi*«7**W;*ii^ q «* 

W2000-2100B1*&«U BBI** 1 ) Kfr ( 3 . lkb)m p Q H J q 3 7 °* 
InWB amH IllM^^^feW^?^ KPHY-S 2 3 7 * 

[0 0 3 9] 
1^3] 







(bp) 


(bp) 






BG11848 


1584 


1498 


161 


glvR 


BG11847 


715 


765 


140 


glcT 


BG12593 


858 


811 


110 










100 



t«viifl!l«»*l* (IBOTM*«f5*fc«« 
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#12 0 0 3 -3 7 9 1 1 4 ^-v : 1/ 

SEQUENCE LISTING 
<110> KAO CORPORATION 
<120> Host microorganisms 
<130> P05031511 

<160> 20 

<170> Patentln Ver. 3. 1 

<210> 1 

<211> 3150 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<220> 

<221> CDS 

<222> (573) . . (3044) 

<223> 

<220> 

<221> sig_peptide 

<222> (573) . . (659) 
<223> 

<220> 

<221> mat_peptide 
<222> (660) . . () 
<223> 

gttttgccga tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 

taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 

gaaataaaag tagaagacaa aggacataag aaaattgcat tagttttaat tatagaaaac 

gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 

aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 

tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 

gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagatt gagtcaagta 

gtaataatat agataactta taagttgttg agaagcagga gagcatctgg gttactcaca 480 
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240 
300 
360 
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agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at atg atg tta aga aag aaa aca 593 

Met Met Leu Arg Lys Lys Thr 
-25 

aag cag ttg att tct tec att ctt att tta gtt tta ctt eta tct tta 641 
Lys Gin Leu He Ser Ser He Leu lie Leu Val Leu Leu Leu Ser Leu 
-20 -15 " 10 . 

ttt ccg gca get ctt gca gca gaa gga aac act cgt gaa gac aat ttt 
Phe Pro Ala Ala Leu Ala Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe 
_5 -11 5 10 

aaa cat tta tta ggt aat gac aat gtt aaa cgc cct tct gag get ggc 
Lys His Leu Leu Gly Asn Asp Asn Val Lys Arg Pro Ser Glu Ala Gly 
15 20 25 

gca tta caa tta caa gaa gtc gat gga caa atg aca tta gta gat caa 
Ala Leu Gin Leu Gin Glu Val Asp Gly Gin Met Thr Leu Val Asp Gin 
30 35 40 

cat gga gaa aaa att caa tta cgt gga atg agt aca cac gga tta cag 
His Gly Glu Lys lie Gin Leu Arg Gly Met Ser Thr His Gly Leu Gin 
45 50 55 

tgg ttt cct gag ate ttg aat gat aac gca tac aaa get ctt tct aac 
Trp Phe Pro Glu He Leu Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn 
60 65 70 

gat tgg gat tec aat atg att cgt ctt get atg tat gta ggt gaa aat 
Asp Trp Asp Ser Asn Met He Arg Leu Ala Met Tyr Val Gly Glu Asn 
75 80 85 90 

ggg tac get aca aac cct gag tta ate aaa caa aga gtg att gat gga 
Gly Tyr Ala Thr Asn Pro Glu Leu lie Lys Gin Arg Val He Asp Gly 
95 100 105 

att gag tta gcg att gaa aat gac atg tat gtt att gtt gac tgg cat 
He Glu Leu Ala He Glu Asn Asp Met Tyr Val He Val Asp Trp His 
110 115 120 

gtt cat gcg cca ggt gat cct aga gat cct gtt tat gca ggt get aaa 
Val His Ala Pro Gly Asp Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys 
125 130 135 

gat ttc ttt aga gaa att gca get tta tac cct aat aat cca cac att 1121 
Asp Phe Phe Arg Glu He Ala Ala Leu Tyr Pro Asn Asn Pro His He 
140 145 150 
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689 



737 



785 



833 



881 



929 



977 



1025 



1073 
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att tat gag tta gcg aat gag ccg agt agt aat aat aat ggt gga gca 1169 
He Tvr Glu Leu Ala Asn Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala 
155 160 165 170 

ggg att ccg aat aac gaa gaa ggt tgg aaa gcg gta aaa gaa tat get 1217 
Gly He Pro Asn Asn Glu Glu Gly Trp Lys Ala Val Lys u »u *yr ..a 
175 180 185 

gat cca att gta gaa atg tta cgt aaa age ggt aat gca gat gac aac 1265 
Asd Pro He Val Glu Met Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn 
190 195 200 

att ate att gtt ggt agt cca aac tgg agt cag cgt ccg gac tta gca 
He He He Val Gly Ser Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala 
205 210 215 

get gat aat cca att gat gat cac cat aca atg tat act gtt cac ttc 
Ala Asp Asn Pro He Asp Asp His His Thr Met Tyr Thr Val His Phe 
220 225 230 

tac act ggt tea cat get get tea act gaa age tat ccg tct gaa act 
Tyr Thr Gly Ser His Ala Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr 
235 240 245 250 

cct aac tct gaa aga gga aac gta atg agt aac act cgt tat gcg tta 
Pro Asn Ser Glu Arg Gly Asn Val Met Ser Asn Thr Arg Tyr Ala Leu 
255 260 265 

gaa aac gga gta gcg gta ttt gca aca gag tgg gga acg agt caa get 
Glu Asn Gly Val Ala Val Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala 
270 275 280 

agt gga gac ggt ggt cct tac ttt gat gaa gca gat gta tgg att gaa 1553 
Ser Gly Asp Gly Gly Pro Tyr Phe Asp Glu Ala Asp Val Trp He Glu 
285 " 290 295 

ttt tta aat gaa aac aac att age tgg get aac tgg tct tta acg aat 
Phe Leu Asn Glu Asn Asn He Ser Trp Ala Asn Trp Ser Leu Thr Asn 
300 305 310 

aaa aat gaa gta tct ggt gca ttt aca cca ttc gag tta ggt aag tct 
Lys Asn Glu Val Ser Gly Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser 
315 320 325 330 

aac gca acc aat ctt gac cca ggt cca gat cat gtg tgg gca cca gaa 
Asn Ala Thr Asn Leu Asp Pro Gly Pro Asp His Val Trp Ala Pro Glu 
335 340 345 

gaa tta agt ctt tct gga gaa tat gta cgt get cgt att aaa ggt gtg 



1313 



1361 



1409 



1457 



1505 



1601 



1649 



1697 



1745 
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1793 



Glu Leu Ser Leu Ser Gly Glu Tyr Val Arg Ala Arg He Lys Gly Val 
350 355 360 

aac tat gag cca ate gac cgt aca aaa tac acg aaa gta ctt tgg gac 
Asn Tyr Glu Pro He Asp Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp 
365 370 375 

ttt aat gat gga acg aag caa gga ttt gga gtg aat teg gat tct cca 1841 
Phe Asn Asp Gly Thr Lys Gin Gly Phe Gly Val Asn Ser Asp Ser Pro 
380 385 390 

aat aaa gaa ctt att gca gtt gat aat gaa aac aac act ttg aaa gtt 1889 
Asn Lys Glu Leu lie Ala Val Asp Asn Glu Asn Asn Thr Leu Lys Val 
395 400 405 410 

teg gga tta gat gta agt aac gat gtt tea gat ggc aac ttc tgg get 
Ser Gly Leu Asp Val Ser Asn Asp Val Ser Asp Gly Asn Phe Trp Ala 
415 420 425 

aat get cgt ctt tct gec aac ggt tgg gga aaa agt gtt gat att tta 
Asn Ala Arg Leu Ser Ala Asn Gly Trp Gly Lys Ser Val Asp lie Leu 
430 435 440 

ggt get gag aag ctt aca atg gat gtt att gtt gat gaa cca acg acg 
Gly Ala Glu Lys Leu Thr Met Asp Val He Val Asp Glu Pro Thr Thr 
445 450 455 

gta get att gcg gcg att cca caa agt agt aaa agt gga tgg gca aat 
Val Ala He Ala Ala lie Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn 
460 465 470 

cca gag cgt get gtt cga gtg aac gcg gaa gat ttt gtc cag caa acg 
Pro Glu Arg Ala Val Arg Val Asn Ala Glu Asp Phe Val Gin Gin Thr 
475 480 485 490 

gac ggt aag tat aaa get gga tta aca att aca gga gaa gat get cct 2177 
Asp Gly Lys Tyr Lys Ala Gly Leu Thr He Thr Gly Glu Asp Ala Pro 
495 500 505 

aac eta aaa aat ate get ttt cat gaa gaa gat aac aat atg aac aac 2225 
Asn Leu Lys Asn He Ala Phe His Glu Glu Asp Asn Asn Met Asn Asn 
510 515 520 

ate att ctg ttc gtg gga act gat gca get gac gtt att tac tta gat 
He He Leu Phe Val Gly Thr Asp Ala Ala Asp Val He Tyr Leu Asp 
525 530 535 

aac att aaa gta att gga aca gaa gtt gaa att cca gtt gtt cat gat 
Asn He Lys Val lie Gly Thr Glu Val Glu He Pro Val Val His Asp 
540 545 . 550 
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1937 



1985 



2033 



2081 



2129 



2273 



2321 
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cca aaa sea gaa get gtt ctt cct tct gtt ttt gaa gac ggt aca cgt 
Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe Glu Asp Gly Thr Arg 
555 560 565 570 

caa ggt tgg gac tgg get gga gag tct ggt gtg aaa aca get tta aca 
Gin Gly Trp Asp Trp Ala Gly Giu Ser Gly Val Lys nir ma i-eu xi*r 
575 580 585 

att gaa gaa gca aac ggt tct aac gcg tta tea tgg gaa ttt gga tat 
He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr 
590 595 600 

cca gaa gta aaa cct agt gat aac tgg gca aca get cca cgt tta gat 
Pro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp 
605 610 615 

ttc tgg aaa tct gac ttg gtt cgc ggt gag aat gat tat gta get ttt 
Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn Asp Tyr Val Ala Phe 
620 625 630 

gat ttc tat eta gat cca gtt cgt gca aca gaa ggc gca atg aat ate 
Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu Gly Ala Met Asn He 
635 640 645 650 

aat tta gta ttc cag cca cct act aac ggg tat tgg gta caa gca cca 
Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro 
655 660 665 

aaa acg tat acg att aac ttt gat gaa tta gag gaa gcg aat caa gta 
Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu Glu Ala Asn Gin Val 
670 675 680 

aat ggt tta tat cac tat gaa gtg aaa att aac gta aga gat att aca 
Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn Val Arg Asp lie Thr 
685 690 695 

aac att caa gat gac acg tta eta cgt aac atg atg ate att ttt gca 
Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met Met lie lie Phe Ala 
700 705 710 

gat gta gaa agt gac ttt gca ggg aga gtc ttt gta gat aat gtt cgt 
Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe Val Asp Asn Val Arg 
715 720 725 730 

ttt gag ggg get get act act gag ccg gtt gaa cca gag cca gtt gat 
Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu Pro Glu Pro Val Asp 
" 735 740 745 

cct ggc gaa gag acg cca cct gtc gat gag aag gaa gcg aaa aaa gaa 



: 5/ 

2369 
2417 



2465 



2513 



2561 



2609 



2657 



2705 



2753 



2801 



2849 



2897 



2945 
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Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys Glu Ala Lys Lys Glu 
750 755 760 

caa aaa gaa gca gag aaa gaa gag aaa gaa gca gta aaa gaa gaa aag 
Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala Val Lys Glu Glu Lys 
765 770 775 

aaa gaa get aaa gaa gaa aag aaa gca gtc aaa aat gag get aag aaa 
Lys Glu Ala Lys Glu Glu Lys Lys Ala Val Lys Asn Glu Ala Lys Lys 
780 ' 785 790 

aaa taatctatta aactagttat agggttatct aaaggtctga tgtagatctt 

Lys 
795 

ttagataacc tttttcttgc ataactggac acagagttgt tattaaagaa agtaag 



<210> 2 
<211> 824 
<212> PRT 

<213> Bacillus sp. KSM-S237 
<400> 2 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He Leu He 
-25 -20 -15 



Leu Val Leu Leu Leu Ser Leu Phe Pro Ala Ala Leu Ala Ala Glu Gly 
-10 -5 -1 1 



Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 
5 10 15 



Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
20 25 30 35 



Gin Met Thr Leu Val Asp Gin His Gly Glu Lys lie Gin Leu Arg Gly 
40 45 50 



Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 



^— v : 6/ 



2993 



3041 



3094 



3150 



Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met He Arg Leu 
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75 80 



Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro Glu Leu He 
85 90 95 



Lys Gin Arg Val He Asp Gly He Glu Leu Ala He Glu Asn Asp Met 

Tin 



100 



105 



110 



Tvr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
120 125 130 



Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu He Ala Ala Leu 
135 140 I 45 



Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 160 



Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 
165 170 175 



Lys Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Lys 

1 r\r\ lyO 



180 



185 



190 



Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro Asn Trp 
200 205 210 



Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 
215 220 225 



Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
230 235 240 



Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 
245 250 255 



Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
260 265 270 275 



mtE#2 004-3113538 



SfcM. 2003-379114 



Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 



Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
2yt> ouu 



Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 
310 315 320 



Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp Pro Gly Pro 
325 330 335 

Asd His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
340 345 350 355 

Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 



Tvr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
375 380 385 

Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala Val Asp Asn 
390 395 400 



Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser Asn Asp Val 
405 410 415 

Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala Asn Gly Trp 
420 425 430 435 

Gly Lys Ser Val Asp lie Leu Gly Ala Glu Lys Leu Thr Met Asp Val 
440 445 450 

He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He Pro Gin Ser 
455 460 465 



s<-i> : 8/ 



Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg Val Asn Ala 

2004-3113538 
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470 



475 



480 



Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala Gly Leu Thr 
485 490 495 



He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala Phe His Glu 
500 505 510 515 

Glu Asp Asn Asn Met Asn Asn He He Leu Phe Val Gly Thr Asp Ala 
520 525 530 

Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
535 540 545 

Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 

Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 



Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 ' 585 590 595 



Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
600 605 610 

Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
615 620 625 

Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 



Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 575 



ffi|E# 2004-3113538 



#11 2003-379114 
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Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
680 685 690 

He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
695 700 705 

Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 * 730 735 

Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 



Val 

740 745 



750 755 



Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
760 765 * iv 

Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
775 780 785 



Val Lys Asn Glu Ala Lys Lys Lys 
790 795 



<210> 3 

<211> 3332 

<212> DNA 

<213> Bacillus sp. KSM-64 
<220> 

<221> CDS 

<222> (610) . . (3075) 
<223> 

<220> 

<221> sig_peptide 

<222> (610).. (696) 
<223> 



<220> 

<221> mat_peptide 
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<222> (697) . . () 
<223> 

agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 

cttatattta gagggaattt ctttttaaau ^a^^^o. auaaaa,uu 6 — »■ 

cctgatttta tttttttgaa tttttttgag aactaaagat tgaaatagaa gtagaagaca 

acggacataa gaaaattgta ttagttttaa ttatagaaaa cgcttttcta taattattta 

tacctagaac gaaaatactg tttcgaaagc ggtttactat aaaaccttat attccggctc 

tttttttaaa cagggggtga aaattcactc tagtattcta atttcaacat gctataataa 

atttgtaaga cgcaatatac atcttttttt tatgatattt gtaagcggtt aaccttgtgc 

tatatgccga tttaggaagg gggtagattg agtcaagtag tcataattta gataacttat 

aagttgttga gaagcaggag agaatctggg ttactcacaa gttttttaaa acattatcga 

aagcactttc ggttatgctt atgaatttag ctatttgatt caattacttt aataatttta 

ggaggtaat atg atg tta aga aag aaa aca aag cag ttg att tct tec att 
Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He 
-25 "20 

ctt att tta gtt tta ctt eta tct tta ttt ccg aca get ctt gca gca 
Leu He Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala 
-15 -10 " 5 -1 1 

gaa gga aac act cgt gaa gac aat ttt aaa cat tta tta ggt aat gac 
Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp 
5 " 10 i5 

aat gtt aaa cgc cct tct gag get ggc gca tta caa tta caa gaa gtc 
Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val 
20 " 25 30 

gat gga caa atg aca tta gta gat caa cat gga gaa aaa att caa tta 
Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu 
35 40 45 

cgt gga atg agt aca cac gga tta caa tgg ttt cct gag ate ttg aat 
Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn 
50 55 60 65 

gat aac gca tac aaa get ctt get aac gat tgg gaa tea aat atg att 
Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He 

tttiE#2 004-3113538 



60 

120 

180 

240 

300 

360 

420 
480 
540 
600 
651 

699 

747 

795 



843 



891 



939 
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70 75 80 



cgt eta get atg tat gtc ggt gaa aat ggc tat get tea aat cca gag 
Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu 
85 90 95 

j j. ^i-r> ~~+- rr/^f off <TQ^ H£lt 

tta att aaa age aga gtc ati aaa :r £7 77" 

Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn 
100 105 HO 

gac atg tat gtc ate gtt gat tgg cat gta cat gca cct ggt gat cct 
Sp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro 
115 120 I 25 

aga gat ccc gtt tac get gga gca gaa gat ttc ttt aga gat att gca 
Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala 
130 135 W0 145 

gC a tta tat cct aac aat cca cac att att tat gag tta gcg aat gag 
Asn 
150 



987 



1035 



1083 



1131 



1179 



1227 



gca tta tat cct aac aat cca cac an. an. ^ 5 «s 
Ala Leu Tyr Pro Asn Asn Pro His lie He Tyr Glu Leu Ala Asn Glu 

155 l° u 

cca agt agt aac aat aat ggt gga get ggg att cca aat aat gaa gaa 
Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu 
165 170 I 75 

ggt tgg aat gcg gta aaa gaa tac get gat cca att gta gaa atg tta 
Gly Tr? Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu 
180 185 190 

cgt gat age ggg aac gca gat gac aat att ate att gtg ggt agt cca 
Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro 
195 200 205 

aac tgg agt cag cgt cct gac tta gca get gat aat cca att gat gat 
Sn \% Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp 
2io * 215 220 M> 

rar rat aca at g tat act gtt cac ttc tac act ggt tea cat get get 
ms ml £ Me? Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala 
230 235 240 

tea act gaa age tat ccg cct gaa act cct aac tct gaa aga gga aac 
Set Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn 
245 250 255 

gta atg agt aac act cgt tat gcg tta gaa aac gga gta gca gta ttt 1515 
Vat Set Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe 
260 265 270 

ffiiE# 2004-3113538 



1275 



1323 



1371 



1419 



1467 
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1563 



1659 



1707 
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gca aca gag tgg gga act age caa gca aat gga gat ggt ggt cct tac 
Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr 
275 ' 280 285 

ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aac aac att 1611 
Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn lie 
290 ^yo 

age tgg get aac tgg tct tta acg aat aaa aat gaa gta tct ggt gca 
Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala 
310 315 320 

ttt aca cca ttc gag tta ggt aag tct aac gca aca agt ctt gac cca 
Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro 
325 330 335 

ggg cca gac caa gta tgg gta cca gaa gag tta agt ctt tct gga gaa 1755 
Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu 
340 345 350 

tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt 1803 
Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg 
355 ° 360 365 

aca aaa tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag caa 1851 
Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin 
370 375 380 385 

gga ttt gga gtg aat gga gat tct cca gtt gaa gat gta gtt att gag 
Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu 
390 395 400 

aat gaa gcg ggc get tta aaa ctt tea gga tta gat gca agt aat gat 
Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp 
405 410 415 

gtt tct gaa ggt aat tac tgg get aat get cgt ctt tct gec gac ggt 
Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly 
420 " 425 430 

tgg gga aaa agt gtt gat att tta ggt get gaa aaa ctt act atg gat 
Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp 
435 440 445 

gtg att gtt gat gag ccg acc acg gta tea att get gca att cca caa 
Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin 
450 455 460 465 

ggg cca tea gee aat tgg gtt aat cca aat cgt gca att aag gtt gag 
Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu 

ffiSE#2 004-3113538 



1899 



1947 



1995 



2043 



2091 



2139 
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470 475 480 



cca act aat ttc gta ccg tta gga gat aag ttt aaa gcg gaa tta act 
Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr 
485 490 4yb 

, , j_ _„ 4_J-„ rrr*¥ off rTOfT 5 1 Cf PSt PT.t. 

ata art tea ffCt gac LCI uca teg tta — ° "~ 

He Thr Ser Ala Lp Ser Pro Ser Leu Glu Ala He Ala Met His Ala 
500 505 510 

gaa aat aac aac ate aac aac ate att ctt ttt gta gga act gaa ggt 
Glu Asn Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly 
515 520 525 

set gat gtt ate tat tta gat aac att aaa gta att gga aca gaa gtt 
Ma Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
530 535 540 

aaa att cca gtt gtt cat gat cca aaa gga gaa get gtt ctt cct tct 
Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 

555 " 3 "* J 



550 



2187 



2235 



2283 



2331 



2379 



2427 



gtt ttt gaa gac ggt aca cgt caa ggt tgg gac tgg get gga gag tct 
Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 

get ste aaa aca get tta aca att gaa gaa gca aac ggt tct aac gcg 
GW Val Ss Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 

tta tea tsff eaa ttt gga tac cca gaa gta aaa cct agt gat aac tgg 
ten Ser T% Z Phe G?y Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
595 ' 600 605 

gca aca get cca cgt tta gat ttc tgg aaa tct gac ttg gtt cgc ggt 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
610 615 620 

gaa aat gat tat gta act ttt gat ttc tat eta gat cca gtt cgt gca 
Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 

aca gaa ggc gca atg aat ate aat tta gta ttc cag cca cct act aac 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
545 650 Di5 o 

geg tat tgg gta caa gca cca aaa acg tat acg att aac ttt gat gaa 
S5 Tyr tS Vat Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 
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2475 



2523 



2571 



2619 



2667 



2715 
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tta gag gaa gcg aat caa gta aat ggt tta tat cac tat gaa gtg aaa 2763 
Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
675 680 685 

att aac gta aga gat att aca aac att caa gat gac acg tta eta cgt 2811 
He Asn Val Arg Asp lie Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
690 695 700 705 

aac atg atg ate att ttt gca gat gta gaa agt gac ttt gca ggg aga 2859 
Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

gtc ttt gta gat aat gtt cgt ttt gag ggg get get act act gag ccg 2907 
Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

gtt gaa cca gag cca gtt gat cct ggc gaa gag acg ccg cct gtc gat 2955 
Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 

gag aag gaa gcg aaa aaa gaa caa aaa gaa gca gag aaa gaa gag aaa 3003 
Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
755 760 765 

gaa gca gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gca 3051 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
770 775 780 785 

ate aaa aat gag get acg aaa aaa taatctaata aactagttat agggttatct 3105 
He Lys Asn Glu Ala Thr Lys Lys 
790 

aaaggtctga tgeagatett ttagataacc tttttttgea taactggaca tagaatggtt 3165 

attaaagaaa gcaaggtgtt tatacgatat taaaaaggta gcgattttaa attgaaacct 3225 

ttaataatgt cttgtgatag aatgatgaag taatttaaga gggggaaacg aagtgaaaac 3285 

ggaaatttct agtagaagaa aaacagacca agaaatactg caagctt 3332 



<210> 4 
<211> 822 
<212> PRT 

<213> Bacillus sp. KSM-64 
<400> 4 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He Leu He 
-25 -20 -15 

ffiSE# 2004-3113538 
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Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala Glu Gly 
-10 -5 - 1 1 



A T»1_ 



t ti:- T ah T *w i CKr Aon len Acn Val 

Asn Thr Arg Giu Asp Asn rue i.ys mo ^ *• 

c 10 15 



Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
20 25 30 * 

Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu Arg Gly 
40 45 



Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 



Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met lie Arg Leu 
70 75 »° 

Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu Leu He 
85 90 95 

Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn Asp Met 
100 105 11° llb 

Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
120 125 i6 

Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala Ala Leu 
135 140 i45 

Tyr Pro Asn Asn Pro His He lie Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 I 60 



Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 
165 I 70 175 
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Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Asp 
180 185 190 195 



Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro Asn Trp 
200 205 210 



Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 
215 220 225 



Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
230 235 240 



Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 
245 250 255 



Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
260 265 270 275 



Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 



Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
295 300 305 



Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 
310 315 320 



Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro Gly Pro 
325 330 335 



Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
340 345 350 355 



Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 



Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
375 380 385 
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Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu Asn Glu 
390 395 400 



Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp Val Ser 
405 410 415 



Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly Trp Gly 
420 425 430 435 



Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Val He 
440 445 450 



Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin Gly Pro 
455 460 465 



Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu Pro Thr 
470 475 480 



Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr He Thr 
485 490 495 



Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala Glu Asn 
500 505 510 515 



Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly Ala Asp 
520 525 530 



Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val Glu He 
535 540 545 



Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe 
550 555 560 



Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser Gly Val 
565 570 575 
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Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser 
580 585 590 595 



Tip Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr 
600 605 610 



Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn 
615 620 625 



Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu 
630 635 640 



Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr 
645 650 655 



Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu 
660 665 670 675 



Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn 
680 685 690 



Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met 
695 700 705 



Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe 
710 715 720 



Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu 
725 730 735 



Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys 
740 745 750 755 



Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala 
760 765 770 



Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala He Lys 
775 780 785 
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Asn Glu Ala Thr Lys Lys 
790 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

aaatgcgcaa aagatatgcg c 21 



<210> 6 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ctaatgggtg ctttagttgc tgataccgac gataatgcc 



<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

ctgccccgtt agttgaagag actgccctcc ttttcgg 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

cgcaaactca taaaaatcat attt 24 



<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

caactaaagc acccattagt tcaaca 26 

mtE#2 004-3113538 



#Sf 2003-379114 



^-v: 21/ 



<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<400> 10 

cttcaactaa cggggcaggt tagtgac 27 



<210> 11 
<211> 29 
<212> DNA 
<213> Artificial 



Sequence 



<400> 11 

cagatgatat ggtgaaaaaa tcaaatccg 29 



<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

gttatccgct cacaattccg agctgcatat cagatccc 38 



<210> 13 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 13 

cgtcgtgact gggaaaactg ttgattacaa agaggcag 38 



<210> 14 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

ccatcggcca aatataagac acagccaacg c 31 



<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

miE# 2004-3113538 



#12003-3791 14 



v : 22/E 



<400> 15 

gaattgtgag cggataac 18 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

gttttcccag tcacgacg 18 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

ataatgcccg cttcccaacc 20 



<210> 18 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 18 , go 

gttatccgct cacaattccg atcctcagct cctttgtc d» 



<210> 19 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 19 , R 
cgtcgtgact gggaaaactc atctgatacc gattaacc 3» 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

caactgaatc cgaaggaatg 20 
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st-v; 1/E 




PCR(2Hie) 



SilR&H 0.5-3kbp 0.5-3kbp 
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1/E 



fflSE# 2004-3113538 



#12 0 0 3-3 7 9 1 1 4 ^- V 1/E 



4*|frffl*<0#* #12 0 0 3 -3 7 9 1 1 4 
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<Q BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
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